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The consequences of the
increasing amount of the
greenhouse gas carbon dioxide in
the atmosphere, as a result of the
burning of fossil fuels, is
disturbing the climate in variable
and complex ways with much
uncertainty about future changes.
Ice core data recording
atmospheric composition over
800,000 years reveal that carbon
dioxide levels were at around 200
parts per million during the ice
ages and at around 270 parts per
million during warmer periods. But
levels in the 1990s reached 360
ppm and are now at 379ppm and
currently increasing at 3ppm per
year to levels not thought to have
been seen for millions of years.
These changes have prompted
a raft of research on climate
change and its impact on many
species. But as climate change
has proved complex it has often
been difficult to assign changes in
behaviour to climate change
rather than other environmental
factors. But a new study involving
a collaboration between 24
researchers in 10 countries
across Europe have studied the
breeding patterns of Ficedula
flycatchers at sites of long-term
study across the continent over a
distance of 3,000 km in relation to
observed changes in climate over
the past 15 years (Proceedings of
the Royal Society series B,
published online).
For each site the team
produced a linear regression to
assess trends in laying date,
clutch size and temperature over
the years of the study. There is
compelling correlational evidence
that many organisms have
responded to climate change by
advancing their migratory and
breeding patterns during recent
years. However, one potential
problem with these correlational
studies is that there may be a bias
towards reporting advances
because of the general
expectation that a warming
climate should cause
advancements, rather than no
trends or delays. The other
problem is that, for most species,
it is difficult to assess whether it is
really climate change that causes
the observed advancement, rather
than other environmental changes. 
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Breeding on: A major collaboration of European researchers has tracked the start of breeding in the migratory flycatchers after they
return across Europe from west Africa in the spring. The birds appear to have advanced their breeding cycle in areas that have seen
climate warming but sometimes by not enough to track the behaviour of prey insects. (Photograph: Photolibrary.com.)
Out of 168 bird species that
have been studied 78 have been
reported to have advanced their
breeding date over recent years,
whereas 14 species delayed their
breeding date. But the picture
was complicated because within
some species some populations
show strong advancements,
whereas other populations
showed no such response. Such
discrepancies could be a result of
spatial variation in the direction of
temperature trends, but this has
not been previously
demonstrated, the authors report.
The new study addresses the
question of why populations of
the same bird species differed in
their advancement of breeding
date over the past two decades
by using all the available
population data.
The within-species comparison
is especially informative because
it shows why different populations
respond differently to climate
change and how spatial variation
in climate change hampers
adaptation over a large
geographical scale.
Data were used from 23 long-
term studies of the pied
flycatcher (Ficedula hypoleuca)
populations and two populations
of the closely related F. albicollis.
In total the team monitored
around 40,000 nests. Both
species breed readily in
nestboxes which has facilitated
the study of their breeding habits.
The annual population laying
date advanced significantly over
the years in nine out of the 25
populations, and 20 out of 25
populations showed a significant
effect of local spring temperature
on laying date. Overall there was a
strong correlation between the
change in local spring
temperature on a study site and
the extent of advancement in
laying date: in areas that became
colder, laying date delayed over
the years, whereas the more the
temperature at a site increased,
the greater the laying date
advanced. 
The pattern strongly supports
the idea that the observed trends
in laying date over time are indeed
caused by climate change, the
authors say. Long-term increases
in average spring temperatures
have varied amongst the sites
studied in this paper. 
The relationship between
advancement of laying date and
the increase in temperature
suggests that flycatchers can
cope with the observed climate
change because of this ability but
there is a problem. The birds,
while adapting to local changes in
conditions, face another problem:
their prey at some sites seem to
be adapting even more quickly. In
one Swedish population,
reproductive success has
declined because researchers
believe the birds have not been
able to advance their breeding
time sufficiently to exploit the
earlier breeding of insect prey. In
the Spanish population studied,
breeding times did not advance,
but the growth and development
of vegetation did, with the
probable advancement of insect
prey, also leading to a decline in
breeding success.
The researchers found that
clutch size increased under
conditions of warming, but with
the apparent inability to match the
advancement of some of their
insect prey species, this did not
lead to an overall higher
reproductive success.
The researchers compare their
results with studies on tits where
evidence also suggests that these
birds are adapting less quickly to
changed conditions than some of
their prey species. 
Flycatchers are migratory birds
spending the winter in west Africa
and returning to woodland habitat
in Europe to breed, so are used to
widely different climate
conditions. But they appear to
face a problem of timing when
they should commence breeding
to ensure the availability of food.
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Catch up: Flycatchers are advancing their breeding times in areas of Europe showing signs of climate warming during the spring
breeding season but they appear at some sites not to be advancing their breeding as quickly as some of the vegetation and insect
prey species leading to reduced breeding success. (Photograph: Photolibrary.com.)
